Mr Shelley described the results obtained during four years' experience of stimulating muscle and nerve to empty the bladder, both in dog and man, particular attention having been paid to the manner in which the characteristics of the stimulus affected the quality of the contraction. He reviewed the factors determining the choice of method for any particular patient and mentioned the problems as yet unsolved.
Dr P G Lale and Mr F G Ellis (Guiy's Hospital, London) Electrical Stimulation of the Bladder Wall Electrical stimulation of the bladder has shown that the response, as measured by increased intravesical pressure and by the degree of voiding achieved, varies with the number and position of the electrodes placed in the muscle of the wall. However, these methods give no information on the degree of contraction in different parts of the bladder. Contraction of the circular and oblique fibres of the detrusor in the region of the bladder neck may impede emptying while contraction of the inner longitudinal fibres may facilitate it by shortening and widening the posterior urethra.
In order to obtain more detailed information on the response to electrical stimulation, the tension developed in different parts of the bladder wall of anesthetized dogs has been measured by a small suction strain gauge. With one anterior and one posterior electrode it was found that only a small degree of longitudinal contraction occurred, whereas contraction in the transverse axis was four times greater. Contractions using four electrodes placed symmetrically around the 'equator' were found to be approximately equal to the arithmetrical sum of the effect of the anteroposterior and lateral electrodes stimulated alone, thereby demonstrating the absence of a complementary effect due to overlap of the areas of contraction induced by each pair of electrodes separately.
Measurements around a single electrode showed a voltage threshold of approximately 3V, and a tension for negative polarity approximately 20% higher than for positive, using rectangular pulses of 1 msec duration, 20 pulses/sec. Mr S A Vincent (Belfast City Hospital, Belfast, and The Ulster Hospital, Dundonald)
Electrical and Mechanical Means of Achieving Bladder Control
In fresh isolated human post-mortem bladders, fluid leaking from the urethra can be stopped by two different methods: (1) The tissues of the bladder neck can be compressed by an inflatable cuff without being elevated. (2) They can be elevated in relation to the rest of the bladder without lateral compression. Whereas the first method closes the urethra only in the region of the cuff, the second method closes the urethra at the point where it leaves the bladder and the effect has been exploited in the treatment and investigation of patients with incontinence of urine.
An appliance consisting of a belt and saddle piece maintains the elevated position and keeps the bladder outlet closed. Faradism and perineal exercises are used to augment the elevating and closing effect of the appliance and, in order to avoid the necessity of maintaining the faradism or the pressure of the appliance for prolonged periods in led-wetting children, a method has been devised in which the current is switched on or a balloon in the saddle piece under the perineum is rapidly inflated in response to the first wetting of a pair of electrodes by the patient's urine. Attempts are being made to use changes of the electrical potentials in the pelvic floor muscles as a switching mechanism for these devices.
Where permanently implanted electronic stimulators have been used to stop the flow of urine, it has been found that the hard external generator can cause pressure effects on the tissues lying between it and the subcutaneous receiver. These effects have been obviated by embedding the external generator in a pad of soft plastic foam. Constant electrical stimulation of the anal canal from a moulded intra-anal plug (Hopkinson & Lightwood 1966) has given good subjective results in 4 of 8 patients with anal incontinence. However, measuring force or pressure in the anal canal, no objective changes were found over a period of up to four months' continual stimulation. Because of this lack of objective change, studies were made in normal subjects of the most effective way of stimulating the anal sphincters in terms of pulse width, frequency and intensity. The force engendered in the anal canal was measured using a strain gauge mounted on a cantilever between the two stimulating electrodes. It was found that a good response followed the commencement of continuous electrical stimulation but that this response diminished to resting levels within a minute. A further series of stimulation was to use intermittent bursts of 10 seconds with 20 second intervals between bursts (Collins et al. 1968 ). This pattern of intermittent electrical stimulation is now being used in the treatment of anal incontinence.
Mr Ray Lightwood (Department ofSurgery, Queen Elizabeth Hospital, Birmingham)
A Shaped Electrode for the Treatment of Incontinence Incontinence of fxces and urine and also rectal prolapse have all been successfully treated using an electrically energized intra-anal plug. This plug is retained by the sphincter contraction which the applied stimulus causes. The procedure can be immediately palliative in most cases and eventually curative in some.
In normal continence, the outflow tracts are held closed by the pelvic floor which they traverse. Therefore the influence of any stimulus applied to the anal site must spread into the pelvic floor: this demands a stimulus voltage higher than that required just to make the sphincter contract. A miniature stimulator able to supply such stimulus without discomfort to the patient has been evolved: patients are able to tolerate up to 12 V if a 200 c/s, bi-phasic, 2 msec tetanizing current is used, a waveform which also avoids polarization effects with subsequent increase in electrode contact impedance.
Of the 25 patients treated, 4 are apparently cured, 5 continue under satisfactory control and 12 others have had brief encouraging trials which suggest that treatment should continue when equipment becomes available. Four patients showed no improvement. Some patients required 
Film on Bladder Stimulators
This film illustrated the pre-operative assessment on patients, prior to surgery and implantation of bladder stimulators, by means of external electrodes placed in the perineal region. Stimulus pulses were applied and urethral pressures measured with a balloon situated at the tip of a suitable catheter. If a satisfactory pressure increase was observed the implant (manufactured by Devices Implants Ltd) was placed in position during surgery. The design of a surgical belt for the placing of the associated pulser box on to the patient's abdominal wall was shown together with a variety of experimental pulser circuits including one mounted in an ileostomy ring.
Mr J Kenny (Devices Sales Ltd, Welwyn Garden City) Electronic Bladder Sphincter Stimulator Mr Kenny described a commercially produced stimulator based on the requirements of a committee supervised by the Ministry of Health, fifty of which have been distributed to five centres for trial and evaluation.
The physiological requirements and physical shape of both the transmitter and implant prototypes were discussed, also the electronic circuitry required to give consistent operation over a range of temperatures and battery supply volts. The implant problems associated with the shape, leads and the ingression of body fluid were outlined, along with material used.
The size of a self-contained unit is largely governed by its battery. Therefore, the various possibilities of type and size are being investigated. Finally, the future developments such as a smaller unit, a unit with higher power output and separate battery control box were outlined.
